
Accepted Manuscript

Computational formulation for the asymptotic response of elastoplastic solids under
cyclic loads

Nestor Zouain, Rafael SantAnna

PII: S0997-7538(16)30114-0

DOI: 10.1016/j.euromechsol.2016.09.013

Reference: EJMSOL 3357

To appear in: European Journal of Mechanics / A Solids

Received Date: 16 July 2016

Revised Date: 26 September 2016

Accepted Date: 27 September 2016

Please cite this article as: Zouain, N., SantAnna, R., Computational formulation for the asymptotic
response of elastoplastic solids under cyclic loads, European Journal of Mechanics / A Solids (2016),
doi: 10.1016/j.euromechsol.2016.09.013.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.euromechsol.2016.09.013


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 
 
 
 

Computational formulation for the asymptotic response

of elastoplastic solids under cyclic loads

Nestor Zouaina,∗, Rafael SantAnnaa,b

aMechanical Engineering Department, COPPE, EE / UFRJ - Federal University of Rio
de Janeiro, PO Box 68503, ZIP 21945-970 RJ, Brazil

bPETROBRAS, Visconde de Duprat Street, Cidade Nova, ZIP 20211-230 RJ, Rio de
Janeiro, Brazil

Abstract

We propose in this paper an algorithm to compute the stabilized solution for
an elastoplastic solid under cyclic loadings in excess of the shakedown limits.
The numerical procedure is based on a formulation of the set of asymptotic
conditions, comprising a reduced number of unknowns and equations. The
algorithm strongly relies on a special trial and projection operation proposed
here for the local update of the plastic strain increments.
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1. Introduction

The subject of the paper is the direct computation of the steady state
produced in an elastoplastic body submitted to cyclic loadings exceeding
the shakedown limits (Frederick and Armstrong, 1966; Gokhfeld and Cher-
niavsky, 1980; Polizzotto, 1994a,b; Ponter and Chen, 2001; Polizzotto, 2003;
Peigney and Stolz, 2003).

The fact that many structures submitted to cyclic loadings attain a stabi-
lized response is experimentally observed and theoretically proven for some
general models of inelastic behavior. It was so recognized (Frederick and
Armstrong, 1966; Polizzotto, 1994a,b) that the asymptotic stresses in such
structures variate cyclically and with the same period as the applied loading.
For loadings below the shakedown limit (Lubliner, 1990; Zouain, 2004), the
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